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The history of the torpedo weapon of the Soviet fleet began 


with tragic events ... 


The history of torpedo weapons in the Soviet fleet began with tragic events. June 18, 1918, at the 
direction of V.I. Lenin - "to destroy all ships ... located in Novorossiysk" the Black Sea sailors sank 
their ships. The hard mission went to the destroyer "Kerch". The first to go to the bottom was to 
send the abandoned team "Fidonisi". 


"The fourth apparatus, the second trumpet - tovs" "Volley!" - the command of the "Kerch" 
commander VA Kukel sounded and the destroyer was gone. The death of "Fidonisi" was the signal 
for the beginning of the general flooding. “In 25 minutes,” recalls V.A. Kukel, - all the ships sank 
and the raid turned out to be deathly empty. After the explosion of the Fidonisi, the Kerch went at 
full speed to the Free Russia and flooded it with a series of mine volleys. " The battleship sank 
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heavily and reluctantly. One of the torpedoes of the first salvo passed by, the second exploded. 
The battleship did not seem to even sense it. The third torpedo exploded in the stern, but the roll 
and trim did not appear, the fourth - under the aft turret, and again the battleship afloat. Another 
torpedo suddenly turned in the opposite direction. Only the sixth shot completed the case. “The 
effect of the explosion was amazing ... When the smoke cleared, a depressing picture presented 
itself: the armor and the side plating ... fell off ... a huge ... gap appeared. " Finally the battleship 
began to roll slowly and overturned. "All this was accompanied by a terrible clang and roar of huge 
three-gun towers falling from their foundations." 


So, alas, the first volleys of torpedoes from the Soviet fleet were not fired at the enemy. In the 
future, torpedoes in the civil war were used only twice, and both times by the Panther submarine. 
For the first time on July 24, 1919, in the Koporye Gulf, the Panther attacked two British 
submarines that were on the surface. None of the four torpedoes hit the target. The second time - 
on August 31, 1919 at about. Seskar two torpedoes sunk the British destroyer Vittoria. 


"Kerch" and "Panther" fired 45-centimeter torpedoes - respectively, the 1912 model and the 
1910/15 L model. It was they who were replaced by the first Soviet and the first domestic 53- 
centimeter torpedo 53-27. 


The first Soviet torpedo was created at Ostekhbyuro 


The torpedo legacy inherited after the end of the civil war to the Red Army Naval Forces consisted 
of 2-2,500 torpedoes. Basically, these were arr. 1912, which were in service with surface ships, 
and a shortened torpedo arr. 1910/15 "L", intended for submarines. In the Soviet fleet, they 
received the names 45-12 and 45-15 *, respectively. [* * Since 1924, a new naming system for 
torpedoes has been introduced. The name of the sample consisted of two numbers: the first - the 
caliber in cm and the second - the year it was put into service.] It was them, as the regular combat 
training was established from the mid-20s, and they began to be used in the fleets. Naturally, the 
question soon arose about organizing our own production of torpedoes, and after that, what should 
be the first Soviet torpedo? 


An analysis of combat operations at sea in the just-ended World War has convincingly shown that 
an explosive charge of at least 250-300 kg is required to defeat a modern large ship. It was not 
possible to place such a charge in a caliber of 450 mm at that time. Willy-nilly, we had to switch to 
a larger caliber. The caliber 533 mm (21 inches) has become such a caliber throughout the world. 
It was to him that Soviet torpedoists decided to turn, especially since he was already familiar to the 
domestic torpedo industry. Two such torpedoes (for surface ships and submarines), the Lessner 
plant, by order of the Ministry of the Navy, began to develop back in 1917. However, due to 
revolutionary events, the plant was closed and all work was stopped. Who was to undertake the 
development of the first Soviet torpedo? 


The beginning of the Soviet torpedo building is inextricably linked with the activities of the 
Ostekhbyuro - "Special technical bureau for military inventions for special purposes." That was its 
full name. Ostekhbyuro was founded in 1921. The initiator of its creation and the first director was 
the talented inventor Vladimir Ivanovich Bekauri. A Georgian by nationality, a railway technician by 
education, V.I.Bekauri was born in the Tiflis province in 1886. He came to St. Petersburg in 1907, 
was engaged in the design and manufacture of safes, the development of children's mechanical 
toys. In 1914, Bekauri received his first patent - "Control apparatus for registration and accounting 
of idle wagons." In 1916, he was already the author of three patents - all for railway transport. 
Soon, the Ministry of Railways concludes with V.I. Bekauri a contract for the manufacture of 1050 
devices invented by him. The amount of the contract at that time was more than impressive - 516 
thousand rubles. However, the revolution almost completely ended the relationship between 
V.I.Bekauri and the Ministry of Railways. As for the inventive activity, he does not interrupt it, in 
1918-1920. submits a whole package of regular applications. Among them: an electrical security 
alarm that works "regardless of the intruders' tricks", a circulating torpedo, a way to control various 
systems using sound signals, etc. The current model of one of the inventions of V.I. (GONTI) 
Academician V.N. Ipatiev. V.I. Bekauri's inventive talent amazed V.N. Ipatiev so much that, being 
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associated with the leadership of the Supreme Council of the National Economy, he seeks to 
create for him in St. Petersburg, first "Experimental workshop on the latest inventions", and then 
the very Ostekhbyuro. Very soon, thanks to the energy and talent of V.I. Bekauri, Ostekhbyuro 
turns into the largest research institution of the country's defense industry. 


Vladimir Ivanovich Bekauri (1886-1938) 
Alexander Evstratievich Brykin (1895-1976) 


One of the main directions of Ostekhbyuro's activity, especially in the first years of its existence, 
was the mine and torpedo weapon. In 1926, the Lessner plant, the oldest domestic torpedo- 
building plant, was transferred to Ostechbyuro. In the same year, on the instructions of the Red 
Army Naval Forces, Ostekhbyuro began to develop the first Soviet torpedo. The head of the design 
department of the Ostekhbyuro P.V. Bekhterev became the head of all design work, and R.N. 
Korvin-Kossokovsky was the direct developer of the torpedo. The 45-12 torpedo was taken as the 
basis for the design. The technical decisions made by the designers of the Lessner plant during the 
design in 1917-1918 were also taken into account. 53 cm torpedoes. Soon the working drawings 
were ready and in 1927 the plant began to manufacture prototypes. The first Soviet torpedo was 
assigned the code 53-27. The torpedo had one speed mode - 45 knots with a cruising range of 3.7 
km. The weight of its charge was 265 kg. The year of the 53-27 torpedo was essentially the year of 
restoration of torpedo building in our country. The torpedo 53-27 remained in serial production until 
1935. 


Torpedo industry and science. Steam-gas torpedoes are 


being improved 


As already mentioned, the Lessner plant closed in March 1918. Since then, it has been used only 
as a storage for torpedoes. In December 1926, after the transfer of the plant to Ostekhbyuro, its 
restoration and preparation for production began. The first serial production of the plant, which, by 
the way, received a new name "Engine" in November 1927, were 53-27 torpedoes. Unfortunately, 
not everything went smoothly. From 1927 to 1930, only 52 torpedoes were manufactured. The 
design imperfection of the project and the low quality of the torpedo production constantly led to 
complaints from the fleet. The main disadvantage of the torpedo was that, due to its short cruising 
range, it could be used practically only from submarines and torpedo boats. For surface ships, its 
range was clearly small. In addition, the torpedo was poorly controlled in depth and did not have 
sufficient tightness. And yet its production continued. In 1934 the plant produced 850 torpedoes 
53-27: 629 for submarines and 221 for surface ships. 


Monitoring the serial production of torpedoes, as well as all research and development work 
carried out in the field of torpedo building, was carried out at that time by the Scientific and 
Technical Committee (STC) of the Red Army Navy. In 1932, these functions were transferred to the 
newly created Scientific Research (1938-1948 - Scientific Testing) Mine-Torpedo Institute (NIMTI) 
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of the Navy. The head of NIMTI was AE Brykin, an experienced military engineer, later a prominent 
scientist, Doctor of Technical Sciences, Professor, Vice Admiral. In the same year, the Military 
Mechanical Institute was formed in Leningrad, the naval faculty of which began training engineers 
for the mine and torpedo industry. As for the qualified naval torpedo fighters, they were trained at 
the Naval Academy at the weapons faculty established in 1922. 


The torpedo-building industry was also practically re-created. It was created in record time. By the 
end of the 30s, torpedoes were already produced at four factories: in Leningrad at the Dvigatel 
factories and them. Voroshilov, in Bolshoy Tokmak near Dnepropetrovsk at the Krasny Progress 
plant and at the newly built plant near Makhachkala (later Dagdizel) in 1938. Crimea near Feodosia 
and on the Caspian Sea. 


The first priority of the Soviet torpedo was the modernization of the 53-27 torpedo. First of all, it 
was required to introduce a second long-range speed mode for surface ships. For this purpose, the 
pressure regulator, the heating device, the hydrostat and a number of other mechanisms, borrowed 
from the 53F torpedo purchased in 1932 in Italy, were used. The modernized torpedo was 
accepted into service in 1936, it became known as 53-36. Alas, the torpedo turned out to be no 
better or more reliable than its predecessor. In terms of its performance characteristics, it still 
lagged behind foreign samples. After numerous modifications, the fleet managed to deliver only 
about one hundred 53-36 torpedoes. However, they also had to be used with great restrictions. In 
1938, the failed sample was discontinued. What was left for the torpedo builders, when the fleet 
was in dire need of modern torpedoes? Just turn again to the Italian samples purchased in 1932. 
There were two of them - caliber 450 mm and 533 mm. The organization of the reproduction of 
Italian torpedoes at domestic factories was entrusted to NIMTI. Soon the working drawings were 
ready, and in 1936 the Krasny Progress plant began manufacturing 45-centimeter torpedoes. They 
were called 45-36N. The letter "N" meant that the torpedoes were intended primarily for Novik- 
class destroyers. Of the 53-centimeter submarine apparatus, they could be used through plug-in 
grilles. In 1938, at the Dvigatel plant, and in 1939 at the Dagdizel plant, 53-centimeter torpedoes 
were produced. They were intended for surface ships and submarines with 53 cm apparatus. 
Torpedoes were named 53-38. The turning point and at the same time tragic for the domestic 
torpedo building was 1937. The country was swept by a wave of repression. The torpedo-building 
industry was no exception in this regard. Wrecking and enemies of the people were seen 
everywhere. 


The timing of the construction of the plant in Makhachkala was disrupted, the reason - "its wrecking 
design, sabotage in the construction and installation of equipment", - the Deputy Chairman of the 
Council of People's Commissars of the USSR reported. People's Commissar of Internal Affairs 
M.L. Frinovsky. It was not possible to organize the production of torpedoes at the factories 
"Engine" and "Krasny Progress" and again a report to the Industrial Department of the Central 
Committee of the All-Union Communist Party of Bolsheviks: "the leadership at all factories consists 
of enemies of the people." 


In October 1937, the state of affairs in the torpedo-building industry was considered at its meeting 
by the Defense Committee of the Council of People's Commissars of the USSR. His decree began 
as follows: "In order to improve, strengthen and develop the torpedo and mine industry, 
undermined by the enemies of the people ..." It is not difficult to guess what the term "recovery" 
meant. After the liquidation of Ostekhbyuro, more than sixty of its leading specialists were 
repressed. Almost half of them were shot. The life of V.I. Bekauri and P.V. Ankylosing spondylitis. 
They were shot in February 1938. RN Korvin-Kossokovsky, the designer of the 53-27 torpedo, was 
also shot a little earlier. 


In accordance with the decree of the Defense Committee, the management of all torpedo 
production was concentrated in the People's Commissariat of the Defense Industry, in connection 
with which the 17th Main Directorate was formed in the People's Commissariat. From the moment 
of its formation (and until 1944), P.N. Lebedev, a military engineer from NIMTI, became the head of 
the central board. A year later, in 1938, the Naval Mine and Torpedo Directorate (MTU) was 
created in the People's Commissariat of the Navy. The head of the MTU was a student of the 
Academy, Lieutenant-Commander N.I.Shibaev. Remaining the head of the MTU throughout the 
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war, N.I.Shibaev later became a well-known admiral in the navy. The first head of the MTU torpedo 
department was Lieutenant Commander B.D. Kostygov, later vice admiral, head of the MTU, a 
prominent organizer of mine and torpedo operations in our fleet. 


Torpedo 45-36N 
Units of the energy diagram of the torpedo 


53-38. 


Combat charging compartment (BZO) torpedo 53- 


38 


Main torpedo machine 53-38 


Torpedo 53-38 
Torpedo 53-39 


In 1939, TsKB-39 and TsKB-36, specialized design bureaus, were created as part of 17 
GUNKOPs. All torpedo developments previously started at Ostekhbyuro are transferred to their 
jurisdiction. One of such developments was the modernization of the Italian 53-centimeter torpedo 
underway at the Dvigatel plant and at Ostechbyuro since 1935. The main goal of the modernization 
is to increase the speed of the torpedo without reducing its range. The problem was solved by 
forcing the engine power with a simultaneous increase in the reserves of energy components. After 
a long experimental test bench, as a result of a number of design tweaks, the engine power was 
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finally raised by more than 1.5 times - from 306 hp. up to 485 hp Torpedo speed increased from 
44.5 knots to 51 knots. In 1941, under the code 53-39, a new torpedo was put into service. 


One of the constant concerns of TsKB-39 specialists was the increase in the weight of the 
explosives in the torpedoes. In 1939, a group of designers led by A.P. Belyakova increased the 
weight of explosives in torpedoes by 80-100 kg by lengthening the combat charging compartments 
(BZO). Experimental testing has shown that torpedoes 45-36Н and 53-38 with extended BZO 
practically do not lose their driving performance. At the end of 1939, the upgraded models were put 
into service. They were called 45-36НУ and 53-38У. One of the significant features of the 53-38U 
torpedo was that it was subsequently equipped with a proximity fuse. 


What did the proximity fuse give to the torpedo? First, it provided an explosion of an explosive 
charge under the bottom of the target ship, i.e. in its least protected part, secondly, it made it 
possible to less accurately determine the draft of the target ship before firing. The first domestic 
proximity fuse (NVO) began to be developed in 1927 at Ostekhbyuro. He reacted to the distortion 
of the vertical component of the Earth's magnetic field by the ship. The fuse was intended for 45-12 
torpedoes. The NVO was adopted in 1932. Alas, the first pancake turned out to be lumpy. The fuse 
had two fundamental drawbacks: dependence on the latitude of the place, which required constant 
adjustment of the fuse, and its excessive sensitivity to the roll and trim of the torpedo. As a result, 
frequent detonations forced the production of the fuse to be discontinued soon. Fundamental 
science was also involved in the work - the Leningrad University, the Institute of Terrestrial 
Magnetism of the Academy of Sciences of the USSR. The work was headed by an employee of 
NIMTI A.K. Vereshchagin. The tests of the new fuse were carried out in the Baltic in 1941: "when 
firing at the Tosno vessel with a displacement of 2500 tons, the fuse reliably detonated under the 
keel at a distance of 2.5 m. There were no spontaneous detonations." Nevertheless, they decided 
to test the fuse in other geographic conditions. The tests were planned to be carried out on the 
Northern, Pacific and Black Sea fleets. However, the war began, it was necessary to limit ourselves 
to the Northern Fleet. The firing on the destroyer and transport carried out here yielded positive 
results. In 1941, the NVS (stabilized proximity fuse) was put into service. He entered the active 
fleets in 1942. In the configuration with the NVS, 243 torpedoes were fired. 


The last, already post-war, samples of steam-gas torpedoes in the domestic fleet were 53-51 and 
53-56V. The main difference between the 53-51 torpedo and the previously adopted samples was 
that it was equipped, firstly, with an active NV (with its own bearing field) and, secondly, with a 
maneuvering device. The latter made it possible to form a rather complex trajectory of movement 
of the torpedo with repeated crossing of the target's course before firing. It was believed that with 
salvo firing, this could provide an increase in the probability of hitting a target. The main 
performance characteristics of steam-gas torpedoes are shown in Table 1. 


Table 1. Tactical and technical characteristics of naval steam-gas torpedoes 


Year of 
adoption 
Sample 
Caliber, 


mm 


Length, 


m 


Total 


weight, 


kg 


Explosive 


weight, 


kg 


Range 


and 


speed, 
km – 
knots. 


Note 


1927 
53-27 
533 
7,0 
1710 
265 
3,7— 


45 


Ostechbyuro 
project. 
Production 
"Engine" 


1936 
53-36 
533 
7,0 
1700 
300 


4,0— 
43,5 
8,0— 
33,0 


Ostechbyuro 
project. 
Production 
"Engine" 
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1936 
45-36Н 
450 
5,7 
935 
200 
3,0— 


41 


6,0— 


32 


Fiuma torpedo 
reproduced by 
NIMTI. 
Production 
"Red Progress" 


1938 
53-38 
533 
74 
1615 
300 


4,0— 
44,5 
8,0— 
34,5 
10,0— 
30,5 


Fiuma torpedo 
reproduced by 
NIMTI. 
Production of 
"Engine" and 
"Dagdizel" 


1939 
45- 


36НУ 
450 
6,0 
1028 
284 


3,0— 


41 


6,0— 


32 


Modernization 
of TsKB-39. 
Production 
"Red Progress" 


1939 
53-38U 
533 
7,4 
1725 
400 


4,0— 
44,5 
8,0— 
34,5 
10,0— 
30,5 


Modernization 
of TsKB-39. 
Production of 
"Engine" and 
"Dagdizel" 


1941 
53-39 
533 
74 
1780 
317 


4,0— 


51 


8,0— 


39 


10,0— 


34 


Modernization 
of TsKB-39. 
Production of 
"Dagdizel" in 
Alma-Ata 


It must be said that in addition to the traditional ways of improving torpedoes at TsKB-39 and 
NIMTI, scientific research work was also carried out on a wide front. Back in 1936, Ostechbyuro 
began research on the creation of a torpedo with an engine running on nitric acid and turpentine - 
ACT (nitrogen-turpentine torpedo). It was expected that the torpedo would have a fantastic speed 
for those times - up to 90 knots. However, this required a turbine engine with a capacity of over 
1800 hp. It was then not possible to create such a turbine in the dimensions of a torpedo. I had to 
make do with a piston machine from the 53-38 torpedo. Full-scale tests of the ACT began in 1939. 
It was repeatedly possible to obtain a speed of 45 knots with a torpedo range of 11-12 km. The 
results were tempting, but the toxicity of nitric acid vapors forced them to abandon the work. 


The studies carried out by the group of S.L. Osherov with a turbine engine with a capacity of 600 
hp looked more realistic. On the instructions of NIMTI, research began at the Boiler-Turbine 
Institute in 1937. The engine consisted of two six-stage counter-rotating turbines with a speed of 
12,000 rpm ... By the end of 1939, the Kirovsky plant produced three sets of turbines. After bench 
testing, the turbines entered sea trials. They were interrupted by the war. 


At the same time, work was underway to create a traceless thermite torpedo (BTT). The research 
was carried out by V.A. Polikarpov and V.I. Senderikhin. The work was based on the results 
obtained by the Physicotechnical Institute of the Academy of Sciences of the Ukrainian SSR. The 
possibility of creating a traceless torpedo with a power plant operating on steam obtained as a 
result of thermite melt was considered. Model tests gave promising results, but work was also 
interrupted by the war. 


9/29/21, 2:31 PM 
TORPEDES OF THE NAVY OF THE USSR 


www.keu-ocr.narod.ru/MO_03/ 
8/24 


Research initiated back in 1933 by NIMTI employee A.B. Topolyansky was also considered 
promising in terms of improving the characteristics of torpedoes. Their essence was to enrich the 
air entering the engine with up to 40% oxygen. Unfortunately, it was not possible at that time to 
stabilize the combustion process and exclude the explosiveness of the oxygen-air mixture. 


The accumulated experience in the development and production of torpedoes required 
generalization. In 1939, TsKB-39 began to prepare for publication the major work "Handbook of 
Torpedo Building". Two of his volumes were published in 1942-1943. For the sake of fairness, it 
should be noted that the monograph by Professor B.L. Pshenetskiy "Design of self-propelled 
mines". Former 1st rank captain of the old fleet B.L. Pshenetskiy was one of the most experienced 
Russian torpedo fighters. Before the revolution, he repeatedly had to visit the Whitehead factories 
in Fiume and Schwarzkopf in Berlin. After demobilization B.L. Pshenetskiy worked as a technical 
director at the Dvigatel plant. However, like many former officers, he was soon arrested. 


And yet, the main task of Soviet torpedo building in the conditions of an inexorably impending war 
was not scientific research, but the maximum increase in the serial production of torpedoes. This 
problem was solved not only by the construction of new factories, but also by a constant increase 
in their productivity. Here are just a few numbers. The torpedo-building plant in Makhachkala, 
which began functioning in 1938, produced 134 torpedoes in 1939, 628 in 1940, and 3246 in 1941. 


Electricity is being introduced into torpedoes 


The experience of the First World War has convincingly shown that the main disadvantage of 
steam-gas torpedoes is their effect. The air bubbles coming out to the surface not only disrupted 
the stealth of the submarine's attack, but also unmasked the torpedo so that the target ship often 
had the opportunity to evade it. That is why, already in the first years of its existence, Soviet 
torpedo science was thinking about creating traceless torpedoes. One of the most realistic 
solutions to this problem was the power industry. 


The first experimental electric motor for a torpedo was created at Ostechbyuro back in 1929. Major 
scientists took part in its development: Academician V.F. Mitkevich and Corresponding Member of 
the USSR Academy of Sciences M.A. Shatalen. However, the electric motor was only half the 
battle. For the torpedo, it was also required to create a powerful short-discharge battery. There was 
no experience in the development of such batteries in the domestic industry. 


The first attempt to formulate scientifically substantiated requirements for the two main units of the 
electric torpedo - the battery and the electric motor - was undertaken by NIMTI in 1932. As a result, 
the first torpedo battery was created by the Central Accumulator Laboratory (TsAL) in Leningrad by 
order of NTK. By this time, the Electrosila plant had completed the development of a torpedo 
electric motor. Their further joint experimental studies were carried out at NIMTI and TsAL. Studies 
have shown that the design of the engine is unsuitable for torpedo conditions. Given the limited 
capacity of the battery, the efficiency of the engine was clearly low. But the main thing was that the 
twin-screw torpedo scheme with opposite rotation of the screws required a differential, and this not 
only complicated the design of the torpedo, but also increased its noise. The latter was especially 
important because in addition to the absence of a trace, the low noise of the electric torpedoes was 
at that time one of the main arguments for their creation. In connection with the idea of acoustic 
homing in 1936, measurements of the noise of torpedoes were first carried out. Measurements 
showed a high level of piston engine noise. 


Further design and research work at NIMTI, TsAL and the Electrosila plant led to the appearance in 
1936 of the V-1 lead-acid battery and the DP-4 birotative electric motor with a capacity of 45 kW. 
The main feature of the engine was that its magnetic system (stator) and armature (rotor) rotated in 
opposite directions. This design not only increased the efficiency of the engine, but also ensured its 
operation on two propellers. It was the birotating engine that essentially opened the way for the 
introduction of electric power in the domestic torpedo industry. A lot of work had to be done with 
the storage battery, especially in terms of its characteristics such as specific energy intensity and 
performance under conditions of high short-discharge current. 
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Nikolai Nikolaevich Shamarin (1903-1956) 


The next step in the creation of electric torpedoes was the joint bench testing of the V-1 battery 
with the DP-4 engine. It was carried out in the laboratory of NIMTI. Its result was not only the 
subsequent modernization of the battery and engine, but also the development of the design of the 
torpedo itself. For the first time, it was possible to evaluate the performance characteristics of the 
electric torpedo. Calculations have shown that they will be significantly lower than that of steam- 
gas torpedoes, especially in terms of speed. Nevertheless, the manufacture of two experimental 
electric torpedoes, complete with a V-1 battery and a DP-4 engine, was in full swing. In 1938, the 
torpedoes were ready and in July of the same year in Makhachkala, at the newly opened sighting 
station, their tests began. 


In 1939, the development of electric torpedoes was transferred to TsKB-39. By this time, NIL-10 
(former TsAL) had completed the development of a new V-6-P storage battery. The battery 
consisted of 80 lead acid batteries. The plant "Electrosila" completed the production of the PM5-2 
engine for it, the power of which was 80 kW. When designing the torpedo itself, the 53-38 torpedo 
was adopted as prototypes for the hull lines. Under the code ET-80, the electric torpedo began to 
be manufactured at the plant. K.E. Voroshilov. The work was carried out at an accelerated rate. 
This was largely facilitated by the information received in 1939 that the electric torpedo Zh-7E had 
already been adopted by the German fleet. Its characteristics - a speed of 29 knots and a cruising 
range of 3 km - were close to the performance characteristics of the ET-80. To a certain extent, this 
removed some distrust of electric torpedoes that existed at that time. Based on the results of sea 
trials, which took place from September to December 1940, it was decided to present the torpedo 
for state tests. They had to be carried out during the war. The ET-80 torpedo was adopted by the 
fleet in 1942. The torpedo had a caliber of 533 mm, a length of 7.5 m, a total weight of 1800 kg and 
an explosive weight of 400 kg. Its speed at a distance of 4 km was 29 knots. For the creation of the 
first domestic electric torpedo, its chief designer NN Shamarin and a group of specialists were 
awarded the Stalin Prize in 1943. Its speed at a distance of 4 km was 29 knots. For the creation of 
the first domestic electric torpedo, its chief designer NN Shamarin and a group of specialists were 
awarded the Stalin Prize in 1943. Its speed at a distance of 4 km was 29 knots. For the creation of 
the first domestic electric torpedo, its chief designer NN Shamarin and a group of specialists were 
awarded the Stalin Prize in 1943. 


Serial production of ET-80 torpedoes began at the end of 1942. Such a case contributed to its 
acceleration. In December 1942, a German torpedo Zh-7E jumped ashore near Poti. Acquaintance 
with her two people's commissars: the Navy - N.G. Kuznetsov and the ship industry - I.I. Nosenko 
and led to the acceleration of the production of ET-80. The first five ET-80 torpedoes in combat 
configuration entered the Northern Fleet at the beginning of 1943. On May 5, 1943, at one of the 
Northern Fleet's training grounds, a combat torpedo was fired from a submarine on a rock. Soon, 
the ET-80 torpedo was included in the ammunition load of operating submarines. 


9/29/21, 2:31 PM 
TORPEDES OF THE NAVY OF THE USSR 


www.keu-ocr.narod.ru/MO_03/ 
10/24 


Starting with ET-80, the electric power industry has firmly entered the domestic torpedo industry. 
The first post-war electric torpedo was the ET-46. It was developed by the Dvigatel plant using 
some technological solutions borrowed from the German Zh-7E torpedo. The ET-46 torpedo had a 
speed of 31 knots at a cruising range of 6 km. Its charge was 450 kg. 


Torpedo ET-80 


Naval aviation is armed with torpedoes 


The first successful torpedo attack from the air was carried out by the British. On August 8, 1915, a 
Turkish transport was sunk by a torpedo dropped from a height of 5 meters in the Sea of Marmara. 
In the Russian Navy, the idea of torpedo aircraft also originated during the First World War. The 
first naval aviation units were created in the Baltic and the Black Sea. They also included air 
transports carrying 7-10 seaplanes on board. By the end of the war, D.L. Grigorovich, the world's 
first specially designed torpedo aircraft - GASN, a special-purpose seaplane was created. GASN 
could carry a torpedo weighing about 1 ton. However, revolutionary events interrupted all work with 
aviation torpedo throwing. They resumed only in the 20th century at Ostechbyuro. 


The work began with the invention of V.I. Bekauri is a device that ensures the movement of a 
torpedo in a spiral. In 1921, sea trials of circulating torpedoes began in Kronstadt. Soon, by order 
of the Naval Forces of the Red Army, Ostekhbyuro began to develop a whole series of such 
systems. They all acted according to the same principle. The torpedo was dropped from the plane 
by parachute and after splashdown began a circular motion. The first serial high-altitude torpedo- 
throwing system, which was put into service in 1932, was the TAB-15 system (aerial high-altitude 
torpedo torpedo). It was intended for the MTB-1, MTB-3 and MR-6 aircraft. Its original model was a 
45-centimeter shortened boat torpedo mod. 1910/15, "L." The torpedo was dropped from an 
altitude of 2000-3000 m. It descended on three parachutes. After splashdown, depending on the 
device installed in it, the torpedo moved along one of two trajectories: either in a circle (with the VS 
device - "water spiral"), or along an unwinding spiral (with the NVS device - "external water spiral"). 
The TAV-15 became not only the first domestic, but also the world's first high-altitude torpedo 
throwing system. 


I must say that the emergence of Ostekhbyuro itself is largely associated with the appearance of a 
high-altitude aviation torpedo. In short, the story is as follows. In 1922 V.I.Bekauri shared with the 
director of GONTI Academician V.N. Ipatiev his idea of the torpedo movement in a spiral. V.N. 
Ipatiev liked the idea and he told the head of the Main Directorate of the Military Industry of the 
Supreme Council of the National Economy P.A. Bogdanov about it. This was followed by the 
invitation of V.I.Bekauri to Moscow. After a presentation at the Scientific and Technical 
Management Board, the inventor is given a mandate. 


“The bearer of this ... Vladimir Ivanovich Bekauri is busy with the work entrusted to him ... to 
implement ... his invention of a military, urgent and secret nature. It is proposed to all institutions 
and individuals ... to provide all possible assistance. According to the resolution of the Presidium of 
the Supreme Council of National Economy, all institutions are ordered ... to fulfill the requirements 
for the execution of the above task no later than 3 days. To carry out the duties assigned to him, V. 
I. Bekauri has the right to use out of turn railway tickets from Moscow to Petrograd and back ... " 


During one of his visits to Moscow, V.I.Bekauri demonstrates to P.A. Bogdanov, who has already 
become the chairman of the Supreme Economic Council, a model of his device. The model 
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interested P.A.Bogdanov so much that he considered it necessary to report it to the Presidential 
Council of People's Commissars V.I. Lenin. Soon V.I.Lenin received V.I.Bekauri. On his 
instructions, the materials of the "new naval invention" with a resolution "to urgently consider the 
issue of implementation" are sent to the Labor and Defense Council. The resolution adopted at the 
meeting of the STO chaired by A. I. Rykov, as well as the mandate signed by V. I. Lenin, were the 
basis for the organization of the Ostekhbyuro. 


At the end of the 1920s, Ostechbyuro began to create a low torpedo throwing system. Its 
development was carried out on the basis of the 45-12 torpedo. With the help of special yokes, the 
torpedo was suspended under the fuselage of the P5-T aircraft. The suspension angle was 
calculated in such a way as to ensure the entry of the torpedo into the water without damage. The 
discharge was carried out from a height of 10-15m. At the same time, the plane had to observe a 
strictly horizontal flight. Aiming was done by eye. In the water, the torpedo went straight ahead. In 
1932, under the code TAN-12 (aircraft torpedo low torpedo throwing), the system was put into 
service. 


The next generation of aircraft torpedoes is represented by two samples: 45-36AV-A (high-altitude 
aircraft torpedo launching - Alferova) and 45-36AN (low-altitude torpedo launching aircraft). Both 
torpedoes were put into service in 1939. The 45-36N torpedo became the initial model for them. 
What was its modernization? 


Preparing for a combat mission 
Suspension of torpedo 45-36AV-A for aircraft 


First of all, in replacing two modes of travel with one and, secondly, in ensuring the invulnerability 
of the torpedo when hitting the water. The latter required a lot of effort, especially with low torpedo 
throwing. The point was that in order to reduce the impact on the water, it was necessary to reduce 
the height of the torpedo discharge, and this led to the possibility of the death of the aircraft from its 
ricochet. An increase in the drop height inevitably required a significant increase in the torpedo's 
strength, i.e. serious design changes in the already developed sample. Ultimately, they came to a 
solution to the problem by ensuring the optimal angle of entry of the torpedo into the water. At first, 
they tried to achieve this using a special angular mechanism with a cable attached to the tail of the 
torpedo. The cable delayed the tail section until the torpedo turned at a certain angle. However, the 
system turned out to be unreliable and required a high level of piloting technique. The slightest 
violation of the flight regime on the combat course led either to the breakdown of the torpedo when 
it hit the water, or to its burrowing into the ground. Long-term experimental development finally led 
to the appearance in 1941-1942. two design options that provide low torpedo throwing: a metal tail 
stabilizer in the form of a cylinder, developed by NI-MTI, and a wooden stabilizer with 
perpendicular planes, proposed by specialists from the Pacific Fleet. Both designs were reliable 
and, most importantly, greatly simplified the piloting of the aircraft when dropping a torpedo. Both of 
them were used during the war: a metal stabilizer - by the aviation of the Northern and Baltic fleets, 
a wooden one - on the Black Sea. The 45-36AN torpedo became the main aviation torpedo in the 
Great Patriotic War. Like the 45-35AV-A torpedo, it had a speed of 39 knots, a cruising range of 4 
km and carried a charge of 200 kg. 
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Delivery of a torpedo to the plane 


Soon after the war, jet aircraft Tu-14 and Il-28 began to enter service with mine-torpedo aviation. 
For their armament in 1953, the first fundamentally new jet torpedo aircraft RAT-52 was adopted. 
Its chief designer was the talented engineer G.Ya.Dillon. The torpedo had a speed of 58-68 knots 
and a cruising range of 520 m. Its charge was 240 kg. The PAT-52 was intended for targeted high- 
altitude torpedo throwing. Its main advantage was the high speed of approach with the target - 
160-180 m / sec in the air section and 58-68 knots in the water. 


RAT-52 torpedo 


The torpedo was extremely easy to use. To hit the target, it was enough to achieve its splashdown 
relative to the target in the "hit area". 


The torpedo action was as follows. After separation from the aircraft, a small braking parachute 
opened. The torpedo descended to an altitude of 500 m. Then a large braking parachute opened. 
At the moment of splashdown, the parachute system was detached. Under the action of the nose 
wing, the torpedo was deployed to a horizontal position. The nose wing was fired back and the 
torpedo launched with the help of a hydrostatic apparatus to a marching depth of 2 m under the 
action of a jet engine began to move. The explosion of the explosive charge was provided by a 
contact inertial fuse. 


Along with rocket-propelled torpedoes, up to the mid-1950s, there was an improvement in 
traditional steam-gas aviation torpedoes. Their last models, adopted for service in 1954 and 1956, 
respectively, were the 45-54VT and 45-56NT torpedoes. The 45-54VT torpedo with the VT-2 
parachute system was intended for torpedo throwing from heights of 700 m to 10,000 m at an 
aircraft speed of up to 800 km / h. The 45-56NT torpedo was intended for parachute-free torpedo 
throwing from low altitudes. The torpedoes had a cruising range of 4 km and a speed of 39 knots. 


Starting in the mid-60s, anti-submarine two-plane homing torpedoes began to enter service with 
naval aviation. The first such torpedo was the 45-centimeter AT-1 torpedo, intended for use by 
aircraft and helicopters from heights of 20 m to 2000 m. Its chief designer was A.G. Belyakov. 
Following the first torpedo, the 53-centimeter AT-2 anti-submarine torpedo was adopted by the 
fleet. Since that time, submarines, along with surface ships, have become one of the main targets 
for naval aviation. 


Torpedo weapons in World War II 
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For the Soviet fleet, torpedoes during the war years became one of the main types of naval 
weapons. They account for 35% of enemy losses in warships and 56% in transports. Torpedoes 
were used in all theaters of military operations. Their main carriers were submarines, naval aviation 
and torpedo boats. The destroyers and leaders only used torpedoes twice. Generalized data 
characterizing the use of torpedoes during the war are shown in Table 2. 


Table 2. The use of torpedoes in the war 1941-1945. 


Combat carriers 
Submarines 
Naval 
aviation 


Torpedo 


boats 
Destroyers 


In total 
for the 


war 


Torpedoes fired 
1594 
1294 
845 
16 
3749 


Ships and vessels sunk 
411 
399 
190 
4 
1004 


There are torpedoes for 1 
sunk ship 
3,9 
3,3 
4,4 
4,0 
3,7 


The table shows that the most intensive use of torpedoes were submarines. As you know, the main 
type of combat activity of submarines during the war was the violation of enemy communications. 


Data characterizing their use of torpedoes in these hostilities are given in Table 3. 


Table 3. The use of torpedo weapons by submarines on enemy sea lanes 


Years 


SF 
CBF 
ЧФ 
Navy 


Naт 
Nт 
Nk 
Naт 
Nт 
Nk 
Naт 
Nт 
Nk 
Naт 
Nт 
Nk 


1941 
53 
95 
31 
40 
28 
8 
24 
43 
5 
117 
166 
44 


1942 
76 
142 
46 
- 
167 
48 
40 
89 
16 
116 
448 
110 


1943 
81 
261 
49 
- 
- 
- 
87 
170 
27 
168 
431 
76 


1944 
50 
130 
22 
61 
132 
33 
40 
85 
14 
151 
347 
69 


1945 
- 
- 
- 
52 
152 
26 
- 
- 
- 
52 
152 
26 


For the 


war 
260 
678 
148 
153 
479 
115 
191 
387 
62 
604 
1544 
325 


Note: 


Naт - the number of attacks with the release of torpedoes; 


NT is the number of torpedoes fired; 


Nк - the number of sunk ships and vessels. 


As follows from the table, while operating on communications, submarines fired 1544 torpedoes, 
which sunk 325 transports and escort ships. Torpedoes were used most intensively by submarines 
of the Northern Fleet, especially in 1942-1943, when they sunk about a hundred enemy ships and 
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vessels. The year of the most intensive use of torpedoes in the Black Sea was 1943. Throughout 
the war, the Baltic submariners used torpedoes with approximately the same intensity. The 
exception was 1943, when the boats of the Baltic Fleet were completely blocked in Kronstadt and 
Leningrad. Submarines of the Northern and Black Sea fleets did not participate in hostilities in 
1945. For them, the war had already ended by this time. 


Loading ammunition 


The first successful torpedo attack during the war was carried out in the Northern Fleet. Submarine 
"Shch-402" (Senior Lieutenant N.G. Stolbov) torpedoed German transport in Honningsvan harbor. 


The main method of using torpedoes at the beginning of the war was firing a single torpedo. 
However, it turned out to be ineffective, leading to frequent misses, or even simply to refusal to fire, 
if the distance exceeded 6-8 kb. By the end of 1941, a new method of using torpedoes began to be 
introduced in the Northern Fleet - firing two, three or more torpedoes with a time interval. The new 
method did not require re-equipment of the boats and was quite simple. In addition to the lead 
angle, the commander also needed to calculate the interval between the release of torpedoes. The 
simplicity and efficiency of the new method ensured its rapid spread to other fleets. Single 
torpedoes were now fired only by "babies", the entire ammunition load of which consisted of two 
torpedoes. In 1943, when the modernized MO-3 course instruments (modernized Aubrey) began to 
arrive at the fleets, submarines began to master salvo firing with an angle of dissolution. This kind 
of shooting was called "fanning". 


The periscope remained the main target designation tool for torpedoes throughout the war. On the 
surface at night or in low visibility, the commanders used a night sight. Hydroacoustics were rarely 
used at the beginning of the war. The first periscope-acoustic attack was carried out in the 
Northern Fleet on April 14, 1942 by the M-173 submarine (Lieutenant Commander VA Terekhin). In 
conditions of poor visibility, according to periscope and hydroacoustics data, an enemy ship was 
torpedoed. However, purely acoustic attacks were not widely used during the war. 
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Nikolai Ivanovich Shibaev (1904-1983) 
Boris Dmitrievich Kostygov (1909-1983) 


In addition to actions on enemy communications, submarines used torpedo weapons to solve other 
tasks, in particular, when protecting their communications. An example of such actions is the well- 
known attack on July 5, 1942 by the Northern Fleet submarine K-21 (Captain 2nd Rank N.A. Lunin) 
of the German battleship Tirpitz. 


During the war, it was not set before submarines as an independent task and the destruction of 
enemy boats. Nevertheless, she was also solved with the use of torpedoes. The first successful 
attack of an enemy submarine was carried out in the Baltic on August 11, 1941. The submarine 
"Shch-307" (Lieutenant-Commander NI Petrov), on the surface, found an adversary's emerging 
submarine. When the devices were ready, Shch-307 fired a two-torpedo salvo. One of the 
torpedoes hit the target, the boat sank. 


What torpedoes did the submariners use to fight? Basically, these were two samples - 53-38 and 
53-38y. New torpedoes 53-39 and ET-80 began to enter the fleet only in 1943, and then in limited 
quantities. It was not possible to use them on a large scale. In total, 28 53-39 torpedoes and 16 
ET-80 torpedoes were fired. 


The first attacks using electric torpedoes were carried out in the Northern Fleet. On August 24, 
1944, the S-15 submarine (Captain 3rd Rank GI Vasiliev) attacked a large transport with four ET- 
80 torpedoes. Two torpedoes hit the target, the transport sank. On September 10, 1944, the 
submarine "S-51" (Captain 3rd Rank IM Kolosov) discovered a convoy - two transports 
accompanied by three ships. Having approached one of the transports at a distance of 7 kb, the 
commander fired four ET-80 torpedoes. On their way there was a guard ship. He was hit by two 
torpedoes. The ship sank instantly. One torpedo hit the vehicle, which lost its speed and caught 
fire. 


The second most intensive use of torpedo weapons after submarines are torpedo aircraft. For the 
first two years, the situation on the fronts was such that torpedo aircraft were used, as a rule, in a 
bombing version and for ground targets. For example, in 1941, only 24 aircraft torpedoes were 
used in all fleets, and then mainly on coastal targets. The intensity of the use of torpedo aircraft for 
their intended purpose began to increase only from the end of 1942. It reached its maximum in 
1943, when the combat consumption of aircraft torpedoes amounted to 576 pieces. Especially 
intensively in 1943 torpedo bombers were used in the Baltic. Having created two powerful anti- 
submarine lines in the Gulf of Finland - Goglandsky and Nargen-Porkallaudsky, the Germans 
completely closed the access to the Baltic Sea for submarines. Under these conditions, only naval 
aviation could operate on the enemy's sea lanes. The main method of operation of torpedo 
bombers was the cruising flights of single aircraft - "free hunting". In the very first such flight on 
May 28, 1943, Captain VA Balebin discovered and sank the transport. In total, in 1943, the Baltic 
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torpedo bombers made 230 sorties. 93 of them ended in an attack, almost 60% of which were 
successful - 49 transports, 3 tankers and 3 patrol ships were sunk. 


The 45-36AN torpedo became the main model of torpedoes used by aviation in the war. High- 
altitude torpedo throwing turned out to be ineffective and was practically not used in the war. 


An attack using low torpedo throwing torpedoes demanded exceptional courage from the pilot. 
Walking at low altitude, the pilot had to strictly maintain a constant course and speed. This gave 
the enemy the opportunity to conduct effective aimed fire at the aircraft. All naval artillery fired from 
anti-aircraft machine guns to main caliber guns. The torpedo bombers suffered heavy losses. 


In the spring of 1944, a new method was born - a joint attack by a torpedo bomber with a 
masthead bomber. The masthead was the first to attack at maximum speed. The bombs were 
dropped at low altitude, 200-300 m from the target. Not having time to come to a vertical position, 
they ricocheted, hitting the target ship in the side. At the same time, 600-700 m from the target, the 
torpedo bomber was dropping a torpedo. Her hit and completed the defeat of the target. 


In the Northern Fleet, aviation widely used methods of massive offensive combat. For example, on 
July 20, 1943 in the area of about. Varda attacked the convoy by 6 torpedo bombers and 17 
bombers. They were covered by 17 fighters. In total, 1294 torpedoes were consumed by aviation 
during the war, 399 enemy ships and transports were sunk. 


As already mentioned, the main class of surface ships that used torpedo weapons during the war 
were torpedo boats. Leaders and destroyers used torpedoes only twice. The first time in December 
1942 on the Black Sea - the destroyers "Merciless" (Lieutenant Commander V.A. Parkhomenko) 
and "Boyky" (Lieutenant Commander G.F. Godlevsky), raiding the Romanian coast, unexpectedly, 
in the fog ran into the enemy convoy. Presumably, torpedoes sunk two transports and a escort 
ship. The second time - in the Northern Fleet, on the night of January 20, 1943 in the area of 
about. Varde the leader "Baku" (captain 3rd rank BP Belyaev) and the destroyer "Reasonable" 
(captain 3rd rank VF Fedotov) attacked a convoy of two transports guarded by three ships. From a 
distance of 26 kb "Baku" fired a four-torpedo salvo. One of the torpedoes hit the target, the 
transport sank. 


As for the torpedo boats, their tactics were continuously improved as they gained combat 
experience. We started with the “ambush” method, then moved on to “free hunting”, then to 
massive strikes against convoys by divisions, and, finally, to joint actions of formations of boats 
with aviation. The Baltic boats reached their first combat success in the war - on July 13, 1941, a 
group of boats under the command of Senior Lieutenant V.P. Gumanenko successfully attacked 
the enemy convoy. In total, during the war, torpedo boats made 378 attacks, consumed 845 
torpedoes, and destroyed 190 enemy ships and vessels. Note that torpedo boats fired not only at 
enemy ships and transports. During the landing at Novorossiysk on the night of September 10, 
1943, the boats fired 44 torpedoes along the coast, destroyed 22 bunkers, 10 enemy firing points, 


Before departing on a mission 
Torpedo 45-36AN 
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Leader of "Baku" 
Attack by torpedo boats 


These are, in brief, some data on the combat use of torpedo weapons during the Great Patriotic 
War. However, one cannot fail to mention one more characteristic feature of domestic torpedoes - 
high reliability. None of the documents concerning the combat use of torpedoes mentions cases of 
refusal, sinking or non-detonation of a torpedo when it hits a target. The samples of domestic 
torpedoes used in the war were not only easy to operate, but also reliable in battle. 


Loading a torpedo onto a submarine 


And one more question - how were the fleets supplied with torpedo weapons during the war? The 
data characterizing the presence of torpedoes in the fleets at the beginning of hostilities are given 
in Table 4. The main feature of the fleet support was that from the first days of the war, the state of 
affairs in the torpedo-building industry deteriorated sharply. In connection with the evacuation of 
most of the factories, the production of torpedoes was reduced by more than 5 times. As can be 
seen from Table 5, the consumption of torpedoes, due, by the way, not only to their combat use, 
but also to combat losses, already in 1942 significantly exceeded the capabilities of the torpedo- 
building industry. 


Under these conditions, the Mine and Torpedo Directorate is taking urgent measures: more than 
1200 torpedoes are being transferred from the Pacific Ocean to the operating fleets, ship 45- 
centimeter and aircraft torpedoes of high-altitude torpedo throwing are being converted into 45- 
36AN torpedoes, 45-centimeter submarines are supplied to submarines with 53-centimeter 
devices. torpedoes. All work on the alteration of the torpedoes was carried out by the naval 
workshops and arsenals. Torpedo factories, like the entire industry of the western regions, were 
busy with evacuation. The Krasny Progress plant was the first to set off on a long journey from 
Bolshoy Tokmak. In August 1941, his trains arrived in Makhachkala. Here, on the basis of 
"Dagdizel", they urgently began to prepare the production of 45-centimeter torpedoes. The owners, 
who were releasing the 53-38u torpedo at this time, were preparing for the release of a new model 
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- 53-39. However, the war decided in its own way. Soon, both factories were forced to evacuate. 
Their path lay across the Caspian Sea to Kazakhstan. 


At the new location in Alma-Ata, everything had to start from scratch. The arrived equipment was 
temporarily placed in the basements of the tobacco factory, in the cinema. We started with the 
construction of workshops. The machines and equipment were installed at the same time as the 
walls were erected. The manufacture of torpedoes began long before the installation of ceilings 
and roofs. We even had to provide ourselves with electricity. A cascade of power plants was built 
on the nearest river. The turbines were designed and built ourselves. One way or another, but by 
1943, production was launched. The plant started production of 53-38u and 53-39 torpedoes. 
However, "Dagdizel" did not stay in Alma-Ata for long, in 1944 it returned to Makhachkala. Its main 
products were aircraft torpedoes 45-36AN. 


In July-August 1941 the Leningrad factories "Dvigatel" and them. K.E. Voroshilov. One of the 
"Engine" echelons did not manage to break through the shrinking encirclement ring. I had to return 
to Leningrad. The equipment was installed again in the workshops. However, due to a power 
outage in December, the plant shut down. True, in February 1942, work was already resumed. In 
addition to providing assistance to the torpedoists of Kronstadt, the plant began production of boat 
electromagnetic trawls. The massive use of non-contact mines made them especially necessary in 
Leningrad. 


Table 4. The presence of torpedoes in the fleets by the beginning of the war 


Samples 
SF 
CBF 
ЧФ 
TOF 
Total in the Navy 


53-38, 53-38u 
458 
950 
649 
950 
3007 


53-27 
68 
350 
222 
1272 
1912 


45-36H, 45-36NU 
99 
327 
398 
488 
1312 


45-36AN, 45-36AV-A 
28 
699 
280 
1068 
2075 


Total torpedoes 
653 
2326 
1S49 
3778 
8306 


Table 5. Combat costs and deliveries of torpedoes from industry 


Changing the number of torpedoes 


Years 


1938 
1939 
1940 
1941 
1942 
1943 
1944 


Receipt of torpedoes from industry 
472 
1841 
2671 
3246 
579 
349 
456 


Combat consumption of torpedoes 
- 
- 
- 
887 
978 
1318 
1702 


The percentage of coverage of the 
combat consumption of torpedoes 
- 
- 
- 
360 
59 
27 
27 


The echelons that had made their way to the east arrived in Uralsk. Placed 8 km from the city in 
ship repair shops. At the new location, the plant began with 233 units of technological equipment, 
266 workers and employees, 372 members of their families. Separate sections were launched 
already in November 1941. Soon they began to produce the first products - mines mod. 1908. 
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Manual labor prevailed in everything: free forging with a pneumatic hammer, cutting out blanks by 
electric cutting, casting into the ground, hand punching, etc. In 1942, the plant began to develop 
documentation and manufacture ET-80 torpedoes. In December 1942, a German Zh-7E torpedo 
was delivered here for study. The plant produced the first batch of ET-80 torpedoes at the 
beginning of 1943. 


However, the war was drawing to a close. In the middle of 1944 the first group of workers and 
engineers of the Dvigatel plant returned to Leningrad. The restoration of torpedo production began. 
Reparation equipment from Germany was being installed, trophy samples were studied in detail: 
Zh-7A, Zh-7E, TV. As for the production, the ET-80 became the main product of the plant. It was 
produced until 1954. 


Naturally, in wartime conditions, an acute shortage of specialists and the evacuation of factories, 
the development of new models of torpedo weapons in industry practically had to be stopped. The 
first major design work, resumed before the end of the war, was a homing torpedo. 


The first homing torpedo 


The beginning of the creation of domestic homing torpedoes dates back to 1936. Then a group of 
specialists from the MNII-1 under the leadership of A.A. Rozanov began to study the possibility of 
torpedo homing. An acoustic passive homing system was considered as the main version of the 
equipment. When its layout was ready, torpedo builders joined the work. In 1939, the designers of 
TsKB-39 began placing the homing system on the 53-38 torpedo. The design was carried out 
under the code CAT (self-guiding acoustic torpedo). Three 53-38 torpedoes were allocated for 
testing. However, no matter how hard the acoustics fought, it was not possible to adapt the passive 
acoustic system to the steam-gas torpedo. The main reason was the high noise level of the piston 
engine. The weak signal from the target was almost completely jammed by powerful interference. 


The torpedo remained deaf. With the beginning of the war, all work on torpedo homing ceased. 
They resumed only in 1944 after receiving the captured TV homing torpedoes. In 1943, strange 
explosions began to be heard in the Atlantic. Suddenly, without a visible enemy attack, English 
ships perished. However, the assumptions of the British sailors were soon confirmed. Intelligence 
reported that the Germans are using new traceless homing torpedoes. In the summer of 1944, 
mysterious explosions were heard in the Gulf of Finland. And so, on July 30, 1944, near Vyborg, 
the MO-103 boat sank the German U-250 submarine. Six crew members, led by the commander, 
escaped and were captured. They told about the new torpedoes remaining on the boat. Despite 
the active opposition of the enemy, the boat was raised. September 18, 1944 


Upon examination, it turned out that, in addition to the already known electric torpedoes Zh-7E and 
steam-gas Zh-7A, three TV homing torpedoes are in the vehicles and on the racks. First of all, they 
needed to be removed. It turned out to be not so easy to do this. Firstly, as the U-250 commander 
showed, the torpedoes had devices for detonation, and secondly, the devices were heavily skewed 
and the torpedoes in them were jammed. When extracting and disarming torpedoes, it was 
required to keep them in full working order, especially not to damage the homing equipment and 
NV. To solve this difficult task was entrusted to officers O.B. Bron, later a doctor of technical 
sciences, professor, a prominent scientist in the field of non-contact mine and torpedo technology, 
V.M.Saulsky and S.T. Barishpolts. After it was possible to extract and disarm the torpedoes without 
damage, they began to study them. Naturally, the homing system and proximity fuse were of 
particular interest. Under the leadership of O.B. Bron, officers of NI-MTI - senior lieutenant V.M. 
Shakhnovich and engineer-major I.M. Ekelov. As a result of the research carried out, not only a 
complete description of the torpedo was compiled, but also the characteristics of all its systems 
were taken. These materials were presented to the allies in accordance with the request of Prime 
Minister W. Churchill, contained in his “personal and highly secret message to Marshal Stalin”: 
“The Admiralty asked me to turn to you for help on ... an important matter. The Soviet Navy 
informed the Admiralty that in the captured ... submarine ... were found ... German acoustic 
torpedoes TV. This is the only known type of torpedo guided based on ... acoustics, and it is highly 
effective against not only merchant ships but also escort ships. Although this torpedo has not yet 
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been deployed on a large scale, it has sunk or damaged 24 British escort ships ... We consider the 
receipt of one TV torpedo so urgent that ... You". The torpedo was not given to the allies, but soon 
the British sailors were able not only to see the prepared TV in the Peter and Paul Fortress in 
Leningrad, but also to get acquainted with its detailed description. These materials were 
transmitted through the appropriate channels to the British Admiralty. We consider the receipt of 
one TV torpedo so urgent that ... we are ready to send a British plane to fetch the torpedo at any 
convenient location you have designated. " The torpedo was not given to the allies, but soon the 
British sailors were able not only to see the prepared TV in the Peter and Paul Fortress in 
Leningrad, but also to get acquainted with its detailed description. These materials were 
transmitted through the appropriate channels to the British Admiralty. We consider the receipt of 
one TV torpedo so urgent that ... we are ready to send a British plane to fetch the torpedo at any 
convenient location you have designated. " The torpedo was not given to the allies, but soon the 
British sailors were able not only to see the prepared TV in the Peter and Paul Fortress in 
Leningrad, but also to get acquainted with its detailed description. These materials were 
transmitted through the appropriate channels to the British Admiralty. 


Boat type "MO" 
German submarine U-250 in the Kronstadt dock 


So, the receipt of German homing torpedoes, in essence, gave an impetus to the urgent 
resumption of homing work. Unlike the pre-war CAT torpedo, this time the ET-80 and ET-46 electric 
torpedoes were used as carriers of the homing system. The torpedoes developed on their basis 
were respectively named SAET (homing acoustic electric torpedo) and SAET-2. This is not to say 
that everything went smoothly when designing them. One of the difficulties was that the torpedo- 
building industry had practically no experience with electronic systems. To speed up the work, not 
only circuit design solutions were successfully used, but also elements of captured torpedoes. With 
the active participation of specialists from NIMTI and NII-400 (successor to TsKB-39) in 1945 The 
Dvigatel plant issued technical documentation and manufactured a batch of SAET torpedoes. The 
following year, a commission chaired by a prominent scientist, Doctor of Naval Sciences, 
Professor, Vice Admiral L.G. Goncharov, conducted comparative tests of two torpedo models in the 
Caspian Sea: the domestic SAET and the German T-V. 117 shots were fired, including 41 at a 
moving target. The commission came to the conclusion that the domestic SAET torpedo is not 
inferior in its capabilities to the German TV. 


Meanwhile, work on the SAET-2 torpedo continued. During 1947-1948. technical documentation 
was developed and an experimental batch of torpedoes was manufactured. From March to August 
1949, factory tests of the SAET-2 torpedo were carried out on the Black Sea. 212 shots were fired, 
including 81 from a submarine and 107 from a moving target. The results of the shooting were 
positive. Soon the torpedo was presented for state tests. They were carried out on the Black Sea 
from December 1949 to April 1950. During the tests, 76 shots were fired, including on ships 47 and 
2 - in combat configuration on a rock. Thus, in total, during the development of the first domestic 
homing torpedo after the war, over 400 shots were fired, including almost 200 at a moving target. 
Checking the guidance accuracy of the SAET-2 torpedo, and also a visual representation of the 
nature of its passage under the target ship was carried out at night firing with a light device in the 
torpedo. Such firing was carried out 30. On all shots, the torpedo confidently passed under the 
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target ship, for the first time in the area of the propellers, again - under the midship. There were 
cases when the torpedo made up to 8 passes under the target. 


In 1950, the first domestic homing torpedo was put into service. She received the name SAET-50. 
In combination with a B-6-III battery, the torpedo had a speed of 23 knots and a cruising range of 
4.6 km. With the B-6-IV battery, its cruising range was 6 km. Serial production of the SAET-50 
torpedoes at the Dvigatel plant began in 1951. Subsequently, the torpedo was modernized. A noise 
reduction system was introduced into its design, which made it possible to maintain the sensitivity 
of the homing equipment and at the same time increase the speed of the torpedo to 29 knots. The 
system consisted of two rings in the stern with openings for air outlet and a nose cone on an 
acoustic receiver. From the holes of the small ring, air was supplied to the propeller area and this 
reduced the noise generation of a cavitation nature. The air coming out of the great ring created a 
veil, shielding the acoustic receiver from the propellers. The nose cone on the receiver removed 
hydrodynamic interference. The modernized torpedo was named SAET-50M in 1955. 


Torpedo SAET-50 


The first torpedo against submarines 


The need for anti-submarine torpedoes was especially acute during the Second World War. The 
search for ways to create such torpedoes began at NIMTI in 1950. Three main tasks had to be 
solved: first, to find a submarine at all depths of its immersion; secondly, to provide spatial control 
of the torpedo when it is aimed at the target boat and, thirdly, to detonate the explosive charge in 
the immediate vicinity of the target. 


To solve the first problem, it was required to create a two-plane detection system. Several variants 
of systems were considered, all of them were acoustic of a passive principle of operation. And yet 
each had its own positive and negative qualities. How do you choose the best one? It was not 
possible to do this only theoretically. 


The original solution was proposed by NIMTI specialists. Its essence was to conduct under-ice 
stop tests. Under these conditions, a constant temperature gradient and constant reflective 
properties of ice and soil made it possible to accurately assess and compare the capabilities of 
each of the acoustic systems. The research was carried out on Ladoga in one of the deep-water 
bays. Laboratory tents were set up at the ice range. Electricity was supplied from the nearest 
island. As a target simulator, a specially designed noise emitter was used, emitting almost the 
entire spectrum of submarine noise. Being strictly oriented to each other, the transmitter and the 
tested equipment were lowered under the ice to a predetermined depth. The equipment option 
selected based on the results of stop tests is a passive system, 


To solve the second problem, it was required to create a torpedo depth control system. Two 
versions of the system were developed: in the form of a bellows-type pendulum device (SMP) and 
a hydrostatic contactor (GZ-III). Both systems have passed full-scale tests on running mock-ups. 


Both the one and the other reliably ensured the exit of the torpedo to the search depth, spatial 
guidance by acoustic detection signals and programmed movement at the depth of target loss in 
case of termination of contact with it. When transferring work to industry, the choice fell on the 
NSR. Finally, to ensure the explosion of the explosive charge, in addition to the contact fuse, an 
active electromagnetic circular fuse was provided. 


In 1954, NIMTI specialists carried out stop and sea trials of the torpedo. He supervised the tests, 
as well as all the work on the creation of the torpedo, VM Shakhnovich, later an engineer-colonel, 
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doctor of technical sciences, professor, a prominent scientist in the field of torpedo hydroacoustics. 
The test results fully confirmed the possibility of creating a torpedo with given tactical and technical 
characteristics. 


Receiver of the SET-53 torpedo homing 


system 


Heading device in the SET-53 torpedo control 


system in the horizontal plane 


The next year, all work was transferred to the industry. The chief designer of the torpedo was V.A. 
Polikarpov. In 1956, according to the documentation developed in the NII-400, the Dvigatel plant 
manufactured 8 experimental torpedoes. In the same year, their tests began at the deep-water 
ranges of Ladoga. Control firing in salinity conditions was carried out in the Black Sea. The 
following year, the torpedo was presented for state tests. They were also carried out in 1957 on 
Lake Ladoga. A total of 54 shots were fired. 


One of the main tasks of the tests was to assess the accuracy of the output of the torpedo to the 
target. It was verified in two stages. First, they shot at a stationary emitter simulating a target. The 
accuracy of passing on these firing was assessed using a special marker of the place of passage 
of a torpedo (OMP), which reacts to the electromagnetic field with a non-contact fuse. 
Conventional light nets were used as additional control. The torpedoes in their cells left clear 
breakthroughs. The WMD data and the network breakthroughs showed sufficient coincidence. At 
the second stage, the shooting was carried out at a moving noise source - an emitter mounted on a 
torpedo traveling at a speed of 14.5 knots. The pointing accuracy at this stage was assessed 
purely qualitatively. 
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Valery Moiseevich Shakhnovich (1910-1989) 


The range of the proximity fuse was tested by firing straight forward torpedoes at the submarine on 
the surface. The place of passage of the torpedo relative to the hull of the boat was visually 
recorded by air bubbles from an air cartridge specially installed in the practical charging 
compartment of the torpedo. The distance between the hull of the submarine and the torpedo at 
the moment the NV was triggered was determined as the difference between the depth of the 
torpedo stroke and the draft of the boat. 


The final episode of the tests was the firing of a combat torpedo at the pontoon with a noise emitter 
installed on it. The pontoon with a displacement of 400 tons and a diameter of 5.3 m was 
deepened to 50 m. According to radar data, the submarine fired a torpedo from a distance of 10 
kb. The torpedo went at a depth of 100 m at an angle of 4 ° from the direction to the pontoon. As a 
result of the detection of a working noise emitter and the aiming of the torpedo on the pontoon, the 
fuse went off. There was an explosion, the pontoon sank. In 1958, the first domestic anti- 
submarine torpedo was put into service. The torpedo was named SET-53. She had a speed of 23 
knots and a cruising range of 6 km with a B-6-IV battery and 7.5 km with a T-7 battery. In 1963, the 
torpedo was modernized. As a result of the introduction of the TS-3 silver-zinc battery, its speed 
and cruising range increased to 29 knots and 14 km. 


In 1965, a group of specialists who took part in the creation of the first domestic anti-submarine 
torpedo, including V.M. Shakhnovich and V.A. Polikarpov was awarded the Lenin Prize. 


Major trends in recent decades 


The main trends in the development of torpedo weapons over the past decades have become 
quite common for all fleets of the world. Basically, they were determined by the appearance of 
nuclear submarines, the fight against which has become not only one of the paramount, but also 
the most difficult task. In comparison with the Second World War, the speed of submarines in the 
1980s increased by 2–3 times, and the depth of submersion, even more, by 4–5 times. 


Their noise and sonar visibility have significantly decreased. To protect against torpedoes, 
submarines have been equipped with hydroacoustic countermeasures. 


To be able to hit highly maneuverable well-protected targets, it was necessary to create new 
generations of anti-submarine torpedoes. First of all, torpedoes had to have a speed of at least 1.5- 
2 times the speed of submarines, and be able to hit them at all depths of submersion. Torpedo 
homing systems had to respond equally to high-speed and low-speed noiseless targets. 


Long-range oxygen torpedo 



Long-range hydrogen peroxide torpedo 


Torpedo tube on the destroyer pr. 956 


In the 1960-1970s, in accordance with their purpose, torpedoes were divided into two main groups: 
anti-submarine and anti-ship. In turn, anti-submarine torpedoes began to be subdivided according 
to their carriers into ship - "heavy" and small - warheads of anti-submarine missiles, unified, as a 
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rule, with aviation anti-submarine torpedoes. Compared to the first samples of anti-submarine 
torpedoes (Soviet SET-53 and American Mk-37), "heavy" torpedoes began to have significantly 
higher performance characteristics. Their speed, range and depth of travel have increased by more 
than 1.5-2 times. 


Anti-ship torpedoes continued to develop. Thermal power engineering with the use of strong 
oxidants - oxygen, hydrogen peroxide, new high-energy-consuming unitary fuels - has become 
widespread in them. This made it possible to increase the speed of torpedoes by more than one 
and a half times with a simultaneous increase in the cruising range. Homing systems appeared, 
operating on the principle of locating the wake of the target ship. 


Since the beginning of the 70s, the whole world began to switch to universal, dual-purpose 
torpedoes - anti-submarine and anti-ship torpedoes at the same time. A characteristic feature of 
torpedoes was telecontrol, which made it possible not only to significantly reduce the attack time by 
eliminating the need to accurately determine the coordinates and parameters of the target's 
movement, but also to ensure a two-way exchange of information between the torpedo and the 
firing ship. The latter became a significant factor in increasing the protection of torpedoes from 
hydroacoustic countermeasures. 


Research and development work actively carried out in most countries suggests that in our time 
torpedoes continue to be one of the main means of armed struggle at sea, especially against 
nuclear submarines. 
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